Antitumor-active cobalt-alkyne complexes derived from acetylsalicylic acid: studies on the mode of drug action.
Cobalt-alkyne complexes are drugs with remarkable cytotoxicity. From the complexes tested up to now we selected the aspirin derivative [2-acetoxy-(2-propynyl)benzoate]hexacarbonyldicobalt (Co-ASS) as the lead compound. To get more insight into the mode of action, we systematically modified the alkyne ligand and determined the cytotoxic properties of the resulting cobalt complexes. Further investigations were performed on the drug lipophilicity, the cellular uptake into MCF-7 and MDA-MB 231 breast cancer cells, the DNA-binding efficacy, and the nuclear drug content. The ability to inhibit glutathione reductase and cyclooxygenase (COX) enzymes, the binding to the estrogen receptor, and the induction of apoptotic processes were examined for selected compounds. Interestingly, the most antitumor active compounds were potent COX inhibitors (COX-1 and COX-2). The presented results indicate that cobalt-alkyne complexes of the Co-ASS type, represent a new class of organometallic cytostatics with a mode of drug action in which COX inhibition probably plays a major role.